This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document ,^re accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(19) 



J 



(12) 



(43) Date of publication: 

27.12.2000 Bulletin 2000/52 

(21) Application number: 00305193.5 

(22) Date of filing: 20.06.2000 



Europ* Isches Patentamt 
Eur pean Pat nt Offic 

Office europ- n d s br vets (11) EP 1 063 597 A2 

EUROPEAN PATENT APPLICATION 

(51) Intel/: G06F 17/30 



(84) 


Designated Contracting States: 


(72) 


Inventor: 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 




KImoto, Yosuke, 




MC NL PT SE 




do Intellectual Property Dept. 




Designated Extension States: 




Shinagawa-ku, Tokyo 141 (JP) 




AL LT LV MK RO SI 










(74) 


Representative: 


(30) 


Priority: 21.06.1999 JP 17472199 




Pilch, Adam John Michael et al 








D. YOUNG & CO.. 


(71) 


Applicant: SONY CORPORATION 




21 New Fetter Lane 




Tokyo 141 (JP) 




London EC4A1DA(GB) 



CM 
< 

O 

in 

CO 
CO 



(54) Methods and apparatus for data distribution and reception 



(57) Style sheets which define the expression form, 
etc., of documents in a meta-language (for example, 
XML) format in which tags which can be defined arbi- 
trarily are used are managed appropriately. A style 
sheet is given a unique style ID, Since a receiving sys- 
tem (10) is capable of storing style sheets (90) sepa- 
rately from XML documents (80) and managing them, it 
Is unnecessary to add a style sheet to each XML docu- 
ment body and to transmit it, and thus the amount of the 



data to be transmitted can be reduced. Also, it is possi- 
ble to protect the style sheets from unauthorized use by 
attaching key data to the XML document body, so that 
the style sheets can be managed as authored works. 
Furthermore, by specifying the other party or by provid- 
ing a device for performing authentication, limited use of 
the style sheet becomes possible. 
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Descrfpti n 

[0001] The present invention relates to data distri- 
bution methods and apparatus, and data r ceiving 
methods and apparatus, which may be used in digital 5 
data distribution technology, such as digital satellite 
broadcasts and multimedia content communication, 
and in particular, for distributing digital data composed 
of computer language instructions having data 
attributes. io 
[0002] Digital data composed of Instructions of a 
computer language having data attributes Is described, 
for example, by a markup language format composed of 
tag data delimited by tags which define data attributes. 
[0003] In the technical field of satellite television is 
broadcasts, digitization of data is progressing rapidly. 
This is because use of digital data allows a broadcast 
band to be used more efficiently than does use of ana- 
log data and digital data has a greater compatibility with 
data other than video and audio data. 20 
[0004] For example, in the case of digital data, it is 
possible to carry data for four data streams in one chan- 
nel, and data for high-definition television can be trans- 
mitted as it is. Also, by sending various types of system 
information, such as an EPG (Electronic Program 25 
Guide) together with video information and audio infor- 
mation, services for users (viewers) can be improved. 
[0005] Data in digital form is highly compatible with 
general-purpose computer systems. For example, by 
mounting a satellite tuner card in a general-purpose 30 
computer system, by analyzing received EPG data in a 
computer, and by window-displaying a program menu 
on a computer display, program changes and recording 
program settings can be realized by an operation using 
a mouse and cursor keys. Of course, broadcast data 35 
can also be digitally recorded as it is in a hard disk con- 
tained in a computer. 

[0006] Also, by transmitting data other than that for 
video, it is possible to increase interactivity in broadcast 
programs. For example, in the case of a broadcast pro- 40 
gram which provides multiple-choice questions, by 
transmitting an answer together with video data, on the 
television receiver side, answer menu buttons are pre- 
pared on the computer display, and answer checking 
can be performed in response to an answering opera- 45 
tion using the mouse and cursor keys. 
[0007] Furthermore, if interactivity is improved, a 
television receiver in a household, in addition to han- 
dling video content, can be expected to make a great 
advance as an information control station. For example, so 
a television receiver can also become an Internet termi- 
nal or an electronic commerce terminal. 
[0008] In efforts in digital satellite broadcast stand- 
ardization, as a form (format) of digital broadcast data, 
use of MHEG (Multimedia and Hypermedia Expert ss 
Group) has conventionally been studied. MHEG is one 
type of markup description language that uses tags 
which define data attributes, and assumes applications 



in which multimedia contents are displayed on a televi- 
sion and a viewer extracts desired information in video 
on demand (VOD) and digital television broadcasts. For 
example, in a CS digital broadcast (SKYPerfectTV) in 
Japan, MHEG-5 is adopted. 

[0009] However, in the MHEG. the definitions of 
tags are predetermined, and extendibility is lacking. 
That is, since only tags which are defined uniquely can 
be used for description, for example, a considerable 
amount of con-ection is necessary even to change one 
function (API (Application Programming Interface)). 
Also, since MHEG is designed for commercial broad- 
casts and specifies a method of presentation, it has a 
relatively low compatibility with general-purpose conr>- 
puters. 

[0010] Accordingly, in place of MHEG, a specifica- 
tion based on XML (extended Markup Language) is 
being studied. As is already well known in the industry, 
similarly to HTML (Hyper Text Mari^up Language) which 
is the Internet description language at present, XML is a 
markup description language which delimits content 
data using tags in order to specify the attributes thereof. 
It is also possible for XML to embed a link (that is, to 
access Information (reference) to another resource 
object) into contents in a manner similar to HTML. 
[0011] In XML, since the definitions of tags are arbi- 
trary, that is, there is no limitation on the way to describe 
attributes, a high degree of freedom and high compati- 
bility with computers and the Internet are points which 
can be mentioned as being more advantageous than In 
MHEG. Also, planning for XML to become the next gen- 
eration Internet description language is under way. 
[0012] As a result of the adoption of XML, the com- 
patibility of broadcast data with respect to computers is 
further improved. Also, since the compatibility with the 
Internet is great, it is easy to provide a digital television 
receiver with the role of an Internet receiving terminal. 
[0013] The specifications of XML can be broadly 
classified into "basic XML" and "advanced XML" (which 
is an extended version of the basic XML). The basic 
XML specifies that the presentation form for expressing 
transmission contents on a display be described using 
tags. 

[0014] In contrast, in the advanced XML. attribute 
information of transmission contents can be added. A 
conversion that defines a method (that is. the grammar 
of tags) for describing attribute information is a standard 
convention called "DTD (Document Type Definition)". 
Although DTD is fixed in the basic XML, in the advanced 
XML. DTD can be defined as desired, and for example. 
DTD can be defined for each industry. The attribute 
information referred to herein includes information nec- 
essary for each apparatus to understand the meaning of 
contents and to process them when a connection is 
made among different apparatuses, such as a television 
receiver and a comput r. 

[0015] Also, a method for expressing XML contents 
(that is, a presentation form on a display and a print out- 
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put form t a printer) is describ d by a style sheet which 
is a dcxximent which differs from th DTD. For example, 
by changing the typ faces, the sizes thereof, th colors, 
etc.. in the description rderinth style sheet, the same 
DTD contents can b expressed in a completely differ- 5 
ent form. The style sheet is transmitted as a file which 
differs from the DTD. The style sheet for an XML docu- 
ment Is spedficalty called '^SL (extensible Stylesheet 
Language)**. XSL has attracted attention as a conver- 
sion language for XML documents in addition to its pri- 10 
mary function of a style sheet 
[0016] As shown in Fig. 17. the distribution of XML 
contents involves DTD and XSL documents in addition 
to an XML document. However, the document body is 
not necessarily limited to an XML document and may be is 
In another markup language format, such as SGML 
(Standard Generalized Markup Language) and HTML. 
Also, In the case where a document described by XML 
Is applied to, for example, a television broadcast, and it 
operates together with other multimedia contents so as 20 
to perform the presentation of the contents, it is 
assumed that the multimedia content is also contained 
in the document body. 

[0017] On the receiving side, these received docu- 
ments are parsed by a syntax analysis program called 25 
an "XML parser". The XML parser analyzes an XML 
document by using a DTD document and outputs a doc- 
ument object. This document object Is a structured doc- 
ument in which a tree structure Is formed according to 
the tags in the original XML document 30 
[0018] Then, this document object is converted by a 
conversion program called an "XSL processor". The 
XSL processor converts an XSL document into, for 
example, a script form and converts a document object 
Into an expression form in conformance with the 35 
description of an XSL document. For example, a docu- 
ment described in an advanced XML format can be con- 
verted into a document of an HTML form which can be 
browsed by what is commonly called an "HTML 
browser", or can be converted Into a custom document 40 
which can be browsed by a custom browser other than 
HTML. 

[0019] As stated eariier, even in the case of the 
same XML content, form of the display on the display 
screen differs greatly merely by changing the style 45 
sheet That is, the style sheet has a role in providing an 
added value to the original XML content In the future, 
the value of the style sheets will increase further, and it 
is anticipated that attractive. elat>orate style sheets will 
be produced by professional designers. so 
[0020] However, as style sheets, that is, the XSL 
documents comes to have added functionality or a great 
added value, the document size increases. In the case 
of a complex style sheet, there is a possibility that the 
data size will be larger than the XML document body. If ss 
such a targ XSL document is transmitted each time an 
XML document is transmitted, ther will be excessive 
load on th limited bandwidth. In particular, if a style 



sheet in a fixed form, such as an electronic program 
guide or an advertisement is transmitted each time, th 
amount of bandwidth us d is considerable. 
[0021] On the other hand, a style sheet having an 
additional value, such as that produced by a profes- 
sional designer, is separated from the XML document 
body, and even the style sheet itself can be a commod- 
ity, that is. an object for commercial transaction. Also, 
since the style sheet itself has a use value as authored 
works, it is necessary to protect against use without per- 
mission and unauthorized use. 
[0022] Therefore, a technology for effectively man- 
aging style sheets and a protection technology capable 
of preventing use without permission of style sheets are 
desired. 

[0023] An aim of at least an embodiment of the 
present invention is to provide a superior style sheet 
management technology which is capable of appropri- 
ately managing style sheets which define the expres- 
sion form, etc., of digital data in a computer language 
format. Digital data In a computer language format is 
described by, for example, a markup language (for 
example, XML (extensible Markup Language)) in which 
tags which can be defined arbitrarily are used. 
[0024] Another aim of the present invention is to 
provide a superior style sheet management technology 
which is capable of appropriately managing style sheets 
(for example. XSL (extensible Stylesheet Language) 
data) defining the expression form, etc.. of an XML doc- 
ument. 

[0025] Yet another aim of the present invention is to 
provide a superior style sheet management technology 
which is capable of appropriately preventing use without 
permission of style sheets (for example, XSL (extensi- 
ble Stylesheet Language) data) for defining the digital 
data expression form, etc.. such as that described by, 
for example, an XML format 

[0026] In accordance with a first aspect of the 
present invention, there is provided a data distribution 
method and apparatus for distributing data described by 
a corriputer language, comprising: a step or means for 
adding a content identifier which is unique to a distribu- 
tion data content in a computer language format to the 
data content; a step or means for adding a style identi- 
fier which is unique to a style sheet which defines the 
expression form of the distribution data content to the 
distribution data content; and a step or means for dis- 
tributing the distribution data content The computer lan- 
guage herein refers to a markup language in which tags 
which can be defined arbitrarily are used, an example 
thereof being an XML (extensible Markup Language) 
language. 

[0027] The data distribution method or apparatus in 
accordance with the first aspect of the present invention 
may include a step or means for produdng a disenabled 
style using-right key and adding it to the distribution 
data content This style using-right k y may b pro- 
duced by concatenating, for example, a content identi- 
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fter and a style identifier. 

[0028] The step or means for distributing the distri- 
bution data content does not necessarily involv the dis- 
tribution of a style she t corr spending to th style 
identifier added to the distribution data content 5 
[0029] In a second aspect of the present invention, 
there is provided a data receiving method or apparatus 
for receiving data described by a computer language, 
wherein a distribution data content in a computer lan- 
guage format is received in a form in which a unique io 
style identifier is attached to a style sheet which defines 
the expression form of the distribution data content. The 
"computer language" herein refers to, for example, a 
markup language in which tags which can be defined 
arit)iti^rily are used, an example thereof being an XML 15 
(extensible Markup Language) language. 
[0030] In the data receiving method or apparatus in 
the second aspect of the present invention, a distribu- 
tion data content to be received may have a disabled 
style using-right key produced using a style identifier. In 20 
this case, the data receiving method or apparatus pref- 
erably includes a step or means for enabling the style 
using-right key in accordance with a purchase proce- 
dure. 

[0031] The data receiving method or apparatus in 25 
accordance with the second aspect of the present 
invention may further comprise: a step or means for per- 
forming authentication using an enabled style using- 
right key; and a step or means for allowing the applica- 
tion of the style sheet in response to the authentication 30 
being successful. 

[0032] In accordance with a third aspect of the 
present invention, there is provided a data receiving 
apparatus for distributing data in a computer language 
format, comprising: a first storage section for storing a 35 
data content in a meta-language form within the 
received data; and a second storage section for storing 
a style sheet which defines the expression form of the 
data content independently of the data content The 
computer language herein refers to a markup language 40 
in which tags which can be defined arit)itrarily are used, 
an example thereof being an XML (extensible Markup 
Language) language. 

[0033] The second storage section can perform 
management according to a style identifier possessed 45 
uniquely by each style sheet 

[0034] According to tiie receiving system embody- 
ing the present invention, style sheets can be stored 
separately from digital data described by a computer 
language, and can be managed. As a result, there is no so 
need to individually add a style sheet to each distiibu- 
tion data body and to transmit it, making it possible to 
reduce the amount of the data transmitted. In particular, 
in the case where the style sheet comes to have added 
functionality and is large, the reduction in communica- 55 
tion load is enormous. It is also possibi to realize an 
environment in which only th styl she t is reused. The 
computer language herein r fers to, for example, a 



maricup language in which tags which can be defin d 
arbitrarily are used, an example thereof being an XML 
(eXt nsibi Markup Language) languag . 
[0035] In addition, according to the receiving sys- 
tem embodying the pr sent invention, since a style 
sheet is protected against unauthorized use by attach- 
ing key data thereto, it is possible to manage the style 
sheets as authored works. Furthermore, provision of a 
means for specifying the other party or for performing 
authentication also makes limited use of the style sheet 
possible. 

[0036] A further aspect of the invention provides a 
computer program for implementing any of the above 
methods. 

[0037] Further aspects, features, and advantages 
of the invention will be apparent from the following 
detailed description taken in conjunction with the 
embodiments of the present invention, to be described 
later, and the accompanying drawings. 

Fig. 1 schematically shows the construction of a 
digital satellite broadcast system according to an 
embodiment of the present invention. 
Fig. 2 schematically shows the hardware construc- 
tion of an example of a receiving system 10-A in a 
receiving station 10 (that is, an ordinary household) 
and, more specifically, shows a receiving system 
10-A mounted in a form called an "STB (set top 
box)". 

Fig. 3 schematically shows the hardware construc- 
tion of a receiving system 10-B according to 
another embodiment of the present invention and, 
more specifically, shows the hardware construction 
of the receiving system 10-B mounted in a form in 
which a general-purpose computer system Is 
equipped with a tuner card for a digital satellite 
broadcast 

Fig. 4 schematically shows the hierarchical struc- 
ture in various software programs executed in the 
digital broadcast data receiving system 10. 
Fig. 5 schematically shows a state in which a 
broadcast content is transfen-ed from a broadcast 
station 1 to the receiving station 10 via a satellite 5. 
Fig. 6 schematically shows the procedure in which 
a style sheet is used in the receiving system 10. 
Fig. 7 schematically shows an example in which a 
display form differs greatiy according to a style 
sheet even if the original program information is the 
same. 

Fig. 8 shows a source code of an XML document. 
Fig. 9 shows a dialog box for selecting a desired 
style sheet by a user. 

Fig. 10 schematically shows the procedure for pro- 
ducing contents, which is performed in a broadcast 
content producer (for example, the broadcast sta- 
tion 1). 

Fig. 1 1 schematically shows th procedure for pro- 
ducing and using a styl using-right k y 
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Fig. 12 schematically shews the prcx^edure for 
using a style sheet in th r ceiving station 10 side. 
Fig. 13 schematically shews the procedure for 
obtaining a styl sheet by using a sty! usingnight 
k y, which is performed in the receiving station 10 5 
side. 

Fig. 14 is a flowchart showing the procedure for 
obtaining a style sheet by using a style using-right 
key. which is performed in the receiving station 10 
side. 10 
Fig. 15 schematically shows the procedure for doc- 
ument processing in an XSL processor. 
Fig. 16 schematically shows the procedure for dis- 
play processing in a program display process mod- 
ule. 15 
Fig. 17 schematically shows the procedure for 
processing XML contents. 

[0038] Embodiments of the present invention will 
now be described below in detail with reference to the 20 
drawings. 

[0039] Fig. 1 schematically shows the construction 
of a digital satellite broadcast system 100 according to 
an embodiment of the present invention. As shown in 
Fig. 1, the digital satellite broadcast system 100 com- 25 
prises a broadcast station (broadcast server) 1 for pro- 
viding broadcast services, a broadcast satellite 5 for 
relaying broadcast data, and a receiving station 
(receiver/decoder) 10 for receiving the broadcast data 
from the broadcast satellite 5. ITiere is at least one 30 
broadcast station 1 on the ground, and the broadcast 
satellite 5 is positioned high up above the earth. Also, 
the receiving station 10 corresponds to an ordinary 
household, and in practice, a large number of them are 
present on the ground. Data distribution via the broad- 35 
cast station 1 and the satellite 5, that is, a broadcast, is 
one-way communication. 

[0040] In the digital data broadcast, data transmis- 
sion is performed at a transfer rate of 10 to 50 Mbps. In 
this embodiment, data distributed by the broadcast sta- 40 
tton 1 is digital contents in an XML (extensible Markup 
Language) format, and contains an XML document, a 
DTD document, and an XSL document (however, there 
are cases in which an XSL document is not contained). 
Also, distribution data is usually compressed by an 45 
MPEG-2 (Moving Picture Experts Group) format. 
[0041] Each receiving station 10 and the broadcast 
station 1 may be connected bidirectionalty by a wide- 
area network 50, such as the Internet, or by a dedicated 
line. For example, it is also possible to provide a partly so 
on-demand broadcast service using the Internet 50. 
IHowever, in this case, it is preferable that they be con- 
nected by a high-speed analog telephone line of 56 
kbps or more, high-speed wireless communication of 
about 10 to 64 kbps, ISDN (Integrated Services Digital 55 
Network) of 128 kbps, or cables in a dass of 5 to 30 
Mbps. 

[0042] Fig. 2 schematically shows the hardware 



construction of an exampi of a r ceiving system 10-A 
in the r ceiving station 10 (that is. an ordinary house- 
hold). The system 10-A is in common use. for exampi . 
in the form of an STB (set top box). The hardware conv 
ponents inside th system 10-A are interconnected with 
each other via a bus 15. Each section will be described 
below. 

[0043] Broadcast waves received by an antenna 
(not shown) are supplied to a tuner 1 1 . The broadcast 
waves, which conform to a prescribed format, contain, 
for example, program guide fbnmat (EPG (Electronic 
Program Guide)), etc. In addition to the above-men- 
tioned broadcast waves, cable broadcast waves or ter- 
restrial transmission waves are also possible and this is 
not particularly limited. 

[0044] The tuner 1 1 performs tuning of broadcast 
waves of a predetemriined channel in accordance with 
instructions from a CPU 21 (to be described later) and 
outputs it to a TS (Transport Stream) decoder 12. The 
received data is formed in such a way that data, such as 
video information, audio information, and program infor- 
mation other than these, is MPEG-compressed and is 
concatenated serially so as to be a "transport stream". 
The transport stream is defined by a "transport layer" 
referred to in an OSI (Open Systems Interconnection) 
reference model. 

[0045] Depending on whether an incoming broad- 
cast wave is analog or digital, the construction of the 
tuner 1 1 can be changed or expanded as required. 
[0046] The TS decoder 12 interprets this transport 
stream, sends video and audio information, that is. an 
AV data block, to an 'AV decoder 13, and transmits a 
data block of program information, etc.. other than 
these, to the CPU 21 via the bus 1 5. The TS decoder 1 2 
may be provided with a memory 12A for storing work 
data in its local storage. 

[0047] The AV decoder 1 3 interprets AV data trans- 
fen-ed from the TS decoder 12, that is, audio and image 
data, reproduces the original video signal and the origi- 
nal audio signal, and outputs them to an audio-visual 
output section 18. The AV decoder 13 may be provided 
with a memory 1 3A for storing work data in its local stor- 
age. Aiso. the entities of the audio-visual output section 
18 include a CRT (Cathode Ray Tube) display (or a flat 
panel display of a liquid crystal) and a speaker. 
[0048] A user interface control section 17 is a mod- 
ule for processing an input operation from a user, and 
has, for example, operation buttons which are directly 
operated by a user and a remote control unit for remote 
control operations. Also, a display panel for displaying 
currently set contents and LED indicators (not shown) 
may be contained. 

[0049] The CPU (Central Processing Unit) 21 is a 
main controller for centrally controlling the entire opera- 
tion of the receiving system 10-A. The CPU 21 can exe- 
cut various softwar programs (to b describ d later) 
for processing XML cont nts, such as XML parsing, 
XSL processing, or browsing, on the platfonm provided 
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by the operating system (OS). 
[0050] A RAM (Random Access Memory) 22 is a 
writabl volatile memory which is used to load an execu- 
tion program cod of th CPU 21 and to write work data 
of th execution program. Also, a ROM (Read Only 5 
Memory) 23 is a read only memory for permanently 
storing self-diagnostic and initialization programs which 
are executed when the power of the system 10-A is 
switched on and microcodes for hardware operations. 
[0051] A serial Input/output (SIO) controller 24 is a io 
peripheral controller for exchanging data in a serial 
manner with apparatuses outside the system 10-A. In a 
serial port prepared by the SIO controller 24, a high- 
speed modem 25 (for example, having a ti^nsfer rate of 
56 Kbps) for modulating and demodulating transmission is 
data in an analog telephone line is mounted. As a result 
of PPP connection to a predetermined access point (not 
shown) by the modem 25. the system 1 0-A is connected 
to the Internet. 

[0052] An IEEE 1394 interface 26 is a high-speed 20 
serial interiiace which is capable of data ti^nsmission 
and reception of about several tens of Mbps. An IEEE 
1394-compl)ant extemal apparatus can be daisy-chain- 
connected or tree-connected to the IEEE 1394 port. 
Examples of an IEEE 1 394-compliant apparatus include 25 
a video camera 27, a scanner (not shown), etc. 
[0053] A hard disk drive (HDD) 29 is an extemal 
storage device for storing programs and data in a prede- 
termined file fomiat. and usually, has a large capacity of 
about several GB. The HDD 29 is connected to the bus 30 
15 via an interface 28. 

[0054] An OSD display contix)ller 16 is a dedicated 
controller for displaying data of an OSD (Open Software 
Description) format on a screen. 

[0055] In this receiving system 10-A, the CPU 21 35 
controls the tuning operation of the tuner 1 1 and con- 
trols the display of program information in accordance 
with a user input command via the user interface control 
section 17. That is, program information supplied from 
the TS decoder 12 is processed to be converted into 40 
data for display, and this data is supplied to the OSD dis- 
play controller 16. The OSD display controller 16 gener- 
ates an image signal of the program information based 
on this display data and supplies it to a mixer 19. The 
mixer 19 mixes a video signal supplied from the AV 45 
decoder 13 and a video signal supplied from the OSD 
display contix)ller 16, and outputs it to the audio-visual 
output section 18. 

[0056] The OSD is a format for describing informa- 
tion for distil buting and installing software, and in com- so 
bination with CDF (Channel Definition Format), is 
adapted for push distiibution and automatic installation 
of programs. The OSD originated from the proposal by 
Marimba Inc. and Microsoft Corporation, and is sup- 
ported by Netscape Corporation, CyberMedia Limited, ss 
InstallShield Softwar Corporation, and others. 
[0057] Fig. 3 schematically shows the hardware 
constiiiction of a receiving system 10-B according to 



another mbodiment of the present invention. The 
r ceiving system 10-B is mounted in such a configura- 
tion that, for exampi . a general-purpose computer sys- 
tem 30 is quipped with a digital tuner card 40 for a 
digital satellite broadcast. 

[0058] The digital tuner card 40 comprises tiie tuner 
1 1, tiie TS decoder 12, the AV decoder 13. and RAMs 
12A and 13B. Each function of the tuner 11, the TS 
decoder 12, and the AV decoder 13 is nearly the same 
as that of the example shown in Fig. 2, and accordingly, 
no further description thereof is given here. 
[0059] On the other hand, the general-purpose 
computer system 30 contains a printed v^ring board 
(not shown) on which main circuit components, includ- 
ing a CPU 31 (to be described later), are mounted. The 
board is also called a "motherboard". An example of the 
general-purpose computer system 30 is a PC/AT com- 
patible of IBM Corporation and successors thereof. The 
tuner card 40 described eariier is provided in the form 
of, for example, an "adapter card", and is mounted to a 
bus slot (not shown) provided in the motherboard. The 
tuner card 40 mounted to the bus slot is connected to a 
bus (PCI bus) inside the computer system 30 via the 
PCI interface 17 (which is shovm in the figure). 
[0060] The tuner card 40 is provided, not as an 
adapter card, but in the form of a PC card compliant with 
the planned specifications of PCMCIA (Personal Con>- 
puter Memory Card International Association) and 
JEIDA (Japan Electronic Industiy Development Associ- 
ation), and may be incorporated into the system config- 
uration by being inserted into a PC card slot. 
[0061] The CPU 31 is a main controller for centi'ally 
contirolling the overall operation of the computer system 
30. The CPU 21 can execute various software programs 
(to be described later) for processing XML contents, 
such as XML parsing, XSL processing, and browsing, 
on a platform provided by the operating system (OS). 
[0062] A processor bus which is directly connected 
to external pins of the CPU 31 is interconnected to a 
system bus 33 via a bus bridge 32. 
[0063] The bus bridge 32 of this embodiment conv 
prises a data buffer for overcoming a speed difference 
between the processor bus and the system bus 33, and 
in addition, a memory contix)ller for contix)lling the mem- 
ory access to a RAM 34. 

[0064] The RAM (Random Access Memory) 34 is a 
writable volatile memory which is used to load an execu- 
tion program code of the CPU 21 and to write work data 
of the execution program. Normally, the RAM 34 is com- 
posed of a plurality of DRAM (dynamic RAM) chips. 
[0065] The bus 33 is a common signal tiBnsmission 
line containing an address bus, a data bus. a control 
bus. etc. For example, a PCI (Peripheral Component 
Interconnect) bus corresponds to this. Various types of 
peripheral apparatuses conforming to the PCI interface 
sp cifications are interconnect d on the bus 33. An 
example of a peripheral apparatus is the tuner card 40 
described abov for a digital satellite broadcast. Eac^ of 
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th se peripheral apparatuses is assigned a unique I/O 
address, and the CPU 31 (more exactly, a program exe- 
cuted by the CPU 31) can realiz transfer of data and 
commands to a desired p ripheral apparatus by speci- 
fying an I/O addr ss. 5 
[0066] A ROM (Read Only Memory) 35 is a read 
only memory for permanently storing a self-diagnostic 
program (POST) which is executed when the power of 
the computer system 30 is switched on and a basic 
input and output system (BIOS) for hardware opera- io 
tions. The ROM 35 may be formed of, for example, an 
EEPROM (Electrically Erasable and Programmable 
ROM) for which electrical erasure and rewriting opera- 
tions can be performed. 

[0067] A serial input/output (SIO) controller 36 is a is 
peripheral controller for exchanging data serially with 
apparatuses outside the system 30. In a serial port pre- 
pared by the SIO controller 36, a high-speed modem 37 
(for example, having a transfer rate of 56 Kbps) for mod- 
ulating and demodulating transmission data on an ana- 20 
log telephone line is mounted. As a result of PPP 
connection to a predetermined access point (not 
shown) by the modem 37, the system 30 is connected 
to the Internet. 

[0068] An IEEE 1394 interface 38 is a high-speed 25 
serial interface which is capable of data transmission 
and reception of about several tens of Mbps. An IEEE 
1394-compliant external apparatus can be daisy-chain- 
connected or tree-connected to the IEEE 1394 port. 
Examples of an IEEE 1 394-compliant apparatus include 30 
a video camera 39. a scanner (not shown), etc. 
[0069] A hard disk drive (HDD) 62 is an external 
storage device for storing programs and data in a prede- 
termined file fomiat, and usually, has a large capacity of 
approximately several GB. The HDD 62 Is connected to 35 
the system bus 33 via an interface 51 . Examples of an 
interfiace standard for connecting a hard disk drive to the 
computer system 30 are IDE (Integrated Drive Electron- 
ics), SCSI (Small Computer System Interfoce). etc. 
[0070] A keyboard/mouse controller (KMC) 63 is a 40 
dedicated controller for processing user input from a 
keyboard 64, a mouse 65, etc. The KMC 63 issues an 
intenojption request to the CPU 31 in response to the 
detection of a scan code input from the keyboard 64 and 
to the detection of a coordinate specification input from 45 
the mouse 65. In this embodiment, in addition to a nor- 
mal command input with respect to the computer sys- 
tem 30. an input operation with respect to the receiving 
system 10-B, such as selection of a channel, can also 
be performed via the keyboard 64 and the mouse 65. so 
[0071] A video controller 66 is a dedicated control- 
ler for controlling the screen display in accordance with 
a drawing command from the CPU 31 and comprises a 
frame memory (Vf^AM) 67 for temporarily storing draw- 
ing information. In order to appropriately embody the ss 
present invention, the video controller 66 preferably has 
a drawing performance high r than VGA (Video Graph- 
ics Array) (for example. SVGA (Super Video Graphics 



Anray) or XGA ( Xtended Graphics Array)). 
[0072] In this receiving system 10-B. th CPU 31 
controls a tuning operation of the tuner 1 1 and p rforms 
program information display control in accordance with 
a user input command via the keyboard 64 and the 
mouse 65. That is, the program information supplied 
from the TS decoder 12 is processed to be converted 
into data for display, and this data is supplied to the 
video controller 66. The video controller 66 generates 
an image signal of the program information on the basis 
of this display data and supplies it to the mixer 1 9. In the 
mixer 19, a video signal supplied from the AV decoder 
13 and a video signal supplied from the video controller 
66 are mixed, and this is output to the audio-visual out- 
put section 18. 

[0073] In order to construct the digital satellite 
broadcast system 100, in addition to that shown in Figs. 
2 and 3. numerous electrical circuits, etc., are required. 
However, these are well known to those skilled in the art 
and do not constitute the gist of the present invention, 
and accordingly, are omitted in this specification. Also, it 
is to be understood that connections among hardware 
blocks in the figures are only partially shown In order to 
avoid complexity in the figures. 
[0074] For example, although not shown in Figs. 2 
and 3, the receiving station 10 may comprise an exter- 
nal storage device, such as an FDD (Floppy Disk Drive), 
a CD-ROM drive, or an MO drive, in which a transporta- 
ble recording medium, such as an FD (Floppy Disk), a 
CD-ROM, or an MO (magnetooptical) disc, are loaded 
to make data accessible. 

[0075] Fig. 4 schematically shows the hierarchical 
structure among various software programs executed 
by the digital broadcast data receiving system 10. The 
function of the software of each layer is described 
below. 

[0076] The purpose of the hardware control layer of 
the lowest layer is to overcome differences of hardware 
with respect to high-order software, such as the operat- 
ing system (OS), and performs a direct input and output 
operation with raspect to each hardware and a process 
corresponding to a hardware intemjption. 
[0077] The hardware control layer is supplied to the 
receiving system 10. for example, in the form of a BIOS 
(Basic Input/Output System) which is permanently 
stored in the ROM 23/35 or in the form of a "device 
driver" installed in the HDD 28/62. 
[0078] The operating system (OS) is basic software 
for generally managing the hardware and the software 
inside the receiving system 10. The OS includes sub- 
systems, such as a "file manager" for managing record- 
ing of files on the HDD 28/62, a "memory manager" for 
managing memory space, a "resource manager" for 
managing assignment of system resources, a "sched- 
uler" for managing task execution, and a "window sys- 
tem" for controlling the window display on th display. 
[0079] Th syst m s rvices are a s t of functions 
by which an high-order program, such as an application. 
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calls each function with respect to the OS. API (Applica- 
tion Programming Interface) and a run-time library cor- 
respond to this. Due to the pres nee of th system 
s rvices, it is unnecessary for the application to directly 
operate each piece of hardwar . and thus, the integrity 
of hardware operations is ensured. 
[0080] An XML application corresponds to an XML 
content and is an XML document descnbed by a 
markup language with tags of XML. which can be 
defined arbitrarily. Each XML document is accompanied 
by a DTD document for document-type definition and an 
XSL document (style sheet) which defines the expres- 
sion form. 

[0081] An XML parser is a sofhvare program which 
analyzes an XML document by using a DTD document 
and transfers a document object as an analysis result to 
the XSL processor. This document object is a structured 
document in which a tree structure is formed in accord- 
ance with tags in the original XML document 
[0082] The XSL processor is a software program for 
converting a document object into an expression form 
conforming to the description of an XSL document. The 
document converted by the XSL processor can be 
browsed by an XML browser. Also, by using another 
XSL document, a document object can be converted 
into a document which can be browsed by another 
browser (for example, an HTML browser, or another 
custom browser). 

[0083] Next, a description is given of the procedure 
for receiving an XML document in the satellite data 
receiving station 10. 

[0084] In the digital satellite broadcast system, as 
shown in Fig. 5, initially, a content is transmitted from 
the broadcast station 1 to the broadcast satellite 5, and 
the content is transferred from the satellite 5 to the 
receiving station 10. 

[0085] The broadcast content is composed of a 
document body (however, a DTD document may also be 
contained) described in an XML format, and a style 
sheet described in an XSL format. In the XML document 
body, information other than style information which 
defines how the content will be displayed is contained 
(for example, text, multimedia content, such as an 
image object to be used for that text, etc.). 
[0086] In a one-way broadcast environment, such 
as in a satellite broadcast, a content described by a 
standard XML language is transmitted in a form in which 
an XML document and a style sheet are supplied 
together. 

[0087] On the receiving system 10 side, necessary 
data within the received data is stored once in a large- 
capacity storage device, such as the IHDD 29/62. In the 
case where the received data is a document in a 
markup language format, such as XML, it is processed 
inside the receiving system 10, and it is output to the 
screen of th display apparatus 1 8/68. such as a TV. 
[0088] Also, in this embodiment, a cas is also corv 
sidered in which the content transmit! d via th broad- 



cast satellite 5 is only the XML document body r only 
the XSL document in addition to a case in which th 
XML document and the XSL document are supplied 
together. Also, the supply of the XSL document can be 
5 received in the form of distribution by a means other 
than by a broadcast, for example, by file downloading 
via a network such as the Internet, or by being canied in 
a transportable recording medium, such as an FD or a 
CD-ROM. 

10 [0089] In the receiving system 10 according to this 
embodiment, the supplied XML document and the sup- 
plied XSL document are stored separately. That is. in 
the HDD 29/62 for storing these supplied documents 
and files, a document body storage section 80 for stor- 

15 ing and managing only an XML document (however, a 
DTD document may also be contained), and a style 
sheet storage section 90 for storing and managing only 
an XSL document as a style sheet, are provided. 
[0090] As described above, the style sheet has 

20 come to have added functionality and a greater added 
value, and the style sheet, that is, the XSL document 
itself, has come to have characteristics of authored 
works in a manner similar to the document bcnJy. There- 
fore, in order to prevent use without permission and 

25 unauthorized use of a style sheet, it is preferable that 
the style sheet storage section 90 be a storage area 
whose security is maintained. 
[0091] In this embodiment, a style using right key is 
introduced so that use of a style sheet, that is. an XSL 

30 document, is limited, and this point wilt be described 
later in detail. 

[0092] Next, a description is given of the procedure 
for using a style sheet in the receiving system 10 with 
reference to Fig. 6. 

35 [0093] As described above, the receiving system 1 0 
can obtain a style sheet in a state in which the style 
sheet is supplied together with the document body, that 
is, the XML document, or the style sheet is separate 
from the document body. The document body is not 

40 necessarily limited to an XML document, and may be in 
another maricup language format, such as SGML 
(Standard Generalized Markup Language) and HTML. 
In a case where the XML document is applied to, for 
example, a TV broadcast, and operates together with 

45 other multimedia content so as to perform presentation 
of the content, it is assumed that the multimedia content 
is also contained in the document body. Also, the style 
sheet is a document which Is described in an XSL for- 
mat and which defines the expression form of the XML 

50 document body 

[0094] The document body may contain a DTD doc- 
ument in addition to an XML document. The document 
body is parsed by a syntax analysis program called an 
"XML parser". Then, the parsed document object is 

55 transfen*ed to the XSL processor together with the style 
sheet that is, th XSL document 
[0095] Th XSL processor converts a document 
object into a drawing-enabi data format in accordance 
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with the description of an XSL document so as to create 
a document In accordance with a style. For example, by 
changing a style sh t which is applied to th sam 
document body, various docum nts In a drawing-enable 
format, such as an HTML (Hyper Text Markup Lan- 5 
guage) document a customized document for company 
A. a customized document for company B. a program 
introduction document, and multimedia contents, are 
created. 

[0096] The HTML document is a document which 10 
can be drawn by using what is commonly called an 
HTML browser, such as "Netscape Navigator" from Net- 
scape Corporation and "Internet Explorer^ from Micro- 
soft Corporation. It is to be understood that the 
customized document for company A and the custom- 15 
ized document for company B are documents which can 
be drawn by a custom browser provided by ea<^ of 
company A and the company B. 
[0097] Also, according to a document conversion 
process by the XSL processor, in addition to that 20 
described above, rt is possible to convert a document 
into a document for introducing a program, correspond- 
ing to each program, and to display it. 
[0098] Fig. 7 schematically shows an example in 
which a display form differs greatly according to a style 25 
sheet even if the original program information is the 
same. In the example shown in the figure, it is assumed 
that introduction information of program A and that of 
program B are in the same format. In such a case, by 
changing the style sheet which is applied to each of the 30 
original documents and by performing a different proc- 
ess, an Introduction method in each program can be 
made to differ. 

[0099] The display shown in Fig. 7 Is produced on a 
display apparatus, such as a TV However, when the 35 
present Invention is realized, the display apparatus is 
not particulariy limited. That Is, in the specification of a 
style, a display object can be specified as being for a tel- 
evision or a portable terminal. Also, by selecting a style 
in accordance with a display function of each apparatus. 40 
a more effoctive display can be realized. 
[0100] The electronic program guide (EPG) real- 
ized in a broadcast Is such that program information 
which is specific to each program Is transmitted. For the 
transmission method therefor, one method uses a dedi- 45 
cated transmission channel and another method uses a 
V blank in a television broadcast. For this reason, con- 
ventionally, the form of program information is deter- 
mined at the start time of the broadcast services, and 
the display method therefor is fixed with respect to a so 
receiver. 

[0101] In contrast, if a style sheet is used according 
to this embodiment, it is possible to flexibly change the 
display of the program information, which vrauld con- 
ventionally be fixed. Also, since the style sheet can be 55 
updat d as d sired in such a manner as to con-espond 
to program information to b broadcast, the program 
information itself can be changed easily. It is also possi- 



bl to change the definition f a program guide for each 
program and for ach service provider. 
[0102] As describ d with reference to Fig. 5. the 
receiving system 10 according to this embodim nt has 
the style sheet storag section 90. Therefore, it is possi- 
ble for the receiving system 10 to use a style sheet for 
converting a broadcast content into a drawing-enable 
format separately firom the XML document body. 
[0103] Furthermore, it is possible to share a single 
style sheet among a plurality of XML documents, and it 
Is possible to share a plurality of style sheets among a 
plurality of XML documents. 

[0104] Acconding to the present invention, it is not 
necessary to attach a style sheet to the broadcast con- 
tent, that is. the XML document body, but on the other 
hand, information for Identifying a style sheet to be 
applied to each XML document is necessary. 
[0105] Accordingly, in this embodiment, an identifier 
(style ID) which is unique to each style sheet is defined 
and added to the style sheet. This style ID allows a style 
sheet stored in the style sheet storage section 90 to be 
appropriately managed (for example, a desired style 
sheet can be easily fetched by merely specifying a style 
ID). 

[0106] Also, on the side of the broadcast content, 
that is, the XML document body, it is necessary to 
define a content ID. It is preferable that the style ID and 
the content ID be managed in a centralized way worid- 
wlde. In such a case, by merely indicating the combina- 
tion of the content ID and the style ID, it Is possible to 
specify both the content body which is the object of dis- 
play and its display form. 

[0107] In Fig. 8. a source code of an XML document 
according to this emt)odiment Is shown as an example. 
[0108] In CONTENTS tags, the name of the con- 
tents, the author of the contents, the publisher of the 
contents, the date on which the contents were issued, 
and the ID of the contents are specified. 
[0109] The content ID is an ID, for example, when 
the content is registered in an organization which man- 
age IDs in a centralized way. It is preferable that content 
IDs be managed in a centralized way woridwide and be 
identified uniquely, for example, as is the ISBN (Interna- 
tional Standard Book Number) used to manage books. 
[0110] In a STYLESWITCH tag. an attribute for set- 
ting the ID of the style sheet, used by default, is con- 
tained. Also, in USESTYLE tags which are generated 
inside the STYLESWITCH tag, usable style sheet IDs 
are enumerated. 

[01 1 1] The fact that a plurality of style sheet IDs are 
enumerated in the USESTYLE tags means that it is 
possible for the user to select a desired style sheet from 
among them. For example, in a case where the receiv- 
ing system 10 is formed of the general-purpose compu- 
ter system 30 which provides a GUI (Graphical User 
Interface) environm nt (se Fig. 3). at the tim th 
broadcast content is introduced to the receiving system 
10, the following may be possible, for example, a dialog 
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box (s e Rg. 9). in which each style she t is formed as 
a button and is displayed, is opened, so that the us r is 
prompted to s I ct a desired styl sh et 
[0112] Also, in the USESTYLE tags, the ID of the 
styl sheet to be used, and a "using-right key" indicating 
that the use thereof is permitted are contained. 
[01 13] As has already been described, it is prefera- 
ble that fcK)th the style ID and the content ID be assigned 
a unique ID as a result of the registration with an organ- 
ization which performs centralized management These 
IDs are used to fetch a document from the extemal stor- 
age device 29/62, to use a style, and to confimn whether 
or not the user is an authorized user during the docu- 
ment conversion process in the XSL processor. 
[0114] Next, the use form of a broadcast content 
according to this embodiment is described in detail. 
However, it is assumed that the broadcast station 1 as 
the transmitter first describes program introduction 
information for introducing program A. This information 
is hereinafter called a "program A inti^oduction XML doc- 
ument". It is assumed that the program A introduction 
XML document is described in an XML format and has 
a program introduction style sheet specific to program 
A, and that a dedicated style sheet is specified when the 
content is transmitted. (However, when the present 
invention is realized, a document for introducing a pro- 
gram is not necessarily required to be in an XML format 
For example, the document may be in another maricup 
language format, such as SGML or HTML. Also, a doc- 
ument described by XML, with a multimedia content 
being contained in ttie document body, may operate 
together with other multimedia content so as to peribrm 
presentation of the content.) 

[0115] Fig. 10 schematically shows the procedure 
for producing content, which is performed by the broad- 
cast content producer (for example, the broadcast sta- 
tion 1). A description will be given below with reference 
to Fig. 10. 

[0116] The broadcast station 1 creates an XML 
document t>ody (which is given a temporary name) for 
introducing program A by using an XML editor. 
[0117] Also, the broadcast station 1 prepares in 
advance a style sheet "broadcast station 1 program 
inti-oduction style" (temporary name) specific to the pro- 
gram A. When a document is created by the XML editor, 
introduction information of the program A is created by 
referring to this style sheet. 

[0118] As a result of this operation, in the created 
program A inti-oduction XML document, at least one of 
the style ID of the broadcast station 1 program inti-oduc- 
tion style to be used and the content ID for identifying 
the program A introduction XML document is contained. 
It is assumed that the style ID and the content ID are 
managed in a centralized way by predetermined organ- 
izations, respectively. 

[0119] Then, the created prc^ram A intiXMJuction 
XML document is transferred to a styl using-right key 
production process module. 



[0120] Th styl using-right key produced by this 
production process module is created as b ing ffective 
by half as a k y. This prevents a style sh t from being 
used fi^udulentiy (tiie d tails of producing th style 
5 using-right key will be described later). As a result of this 
production process module being performed, a program 
A introduction XML document to which a style using- 
right key is added is created. 

[0121] Fig. 11 schematically shows the procedure 
10 for producing and using a style using-right key. A 
description will be given below witii reference to Fig. 1 1 . 
[0122] When the content is ti^nsmitted, the entire 
document is transferred to a key issuing module. 
[01 23] Inside the key issuing module, the content I D 
15 and the style ID are fetched from the document tK>dy. 
Then, a key issuing process is performed based on 
tiiese IDs in order to produce a style using-right key. 
However, the produced key. that is, the style using-right 
key, is not yet completely enabled at this point in time. 
20 The reason for this is that the key is disenabled when 
the broadcast content is received by a user (an ordinary 
household, etc.) and is enabled after a content pur- 
chase procedure. 

[0124] The produced style using-right key is 
25 attached to the program A introduction document body 
which is an object for transmission. More specifically, 
the style using-right key is embedded in the rightKEY 
attiibute of the USESTYLE tag of the document body. 
[0125] The XML document body created after 
30 undergoing the above process is to^nsmitted from the 
broadcast station 1 toward the broadcast satellite 5, and 
furthermore, the XML document body is broadcast from 
the broadcast satellite 5 toward each receiving station, 
that is, the receiving system 10. 
35 [0126] Next, a description is given of the procedure 
for using a style sheet on the receiving system 1 0 side 
with reference to Fig. 12. 

[0127] It is assumed that, on the receiving system 
10 side, a broadcast station 1 program introduction style 

40 sheet is prestored in the HDD 29/62. For obtaining the 
style sheet, for example, the style sheet may be sup- 
plied together with the broadcast content so as to be 
received sequentially, and in addition, the style sheet 
may be automatically received by using a time period 

45 Other than the time of the main broadcast of the content 
itself, such as late at night Alternatively, the style sheet 
may be disbibuted via a transportable medium, such as 
an FD or a CD-ROM. Alternatively, the style sheet may 
be downloaded via a wide-area network, such as the 

50 Internet 

[01 28] When the program A introduction XML docu- 
ment is received from the broadcast station 1. the 
receiving system 10 determines that the program be 
purchased. In response to this purchase determination, 
55 the style using-right key within the program A introduc- 
tion XML document is nabled. and th use of th 
prestored style sheet (that is, th broadcast station 1 
program introduction styl sheet) is permitted. 
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[0129] Based on this enabled style using-right key, 
the styt sheet is btained, th program A introduction 
XML document is input to th XSL processor, and the 
XML docum nt is converted into a drawing-enabi for- 
mat. As a result, a display in accordance with the 5 
description of the style sheet is provided on the screen 
of the display 18/68. 

[0130] Next, the procedure for obtaining a style 
sheet by using a style using-right key will be described 
with reference to Figs. 13 and 14. The processing pro- 10 
cedure is performed inside the receiving system 10. 
[0131] The program A intrtxiuction XML document 
is input to a style management module together with an 
enabled style using-right key 

[0132] Inside the style management module, ini- is 
tially, each of the content ID and the style ID is fetched 
from the CONTENTS tag and the USESTYLE tag in the 
XML document (step S11). Furthermore, based on the 
fetched content ID, a style ID* is fetched from the style 
using-right key (step S 1 2). 20 
[0133] Then, in step SI 3, it is determined whether 
or not the style ID' fetched from the style using-right key 
matches the style ID specified in the XML document 
[01 34] If the style I Ds do not match and the authen- 
tication fails, instead of obtaining an authorized style 25 
sheet, a blank style sheet is created (step SI 4). As a 
result, the user of the receiving system 10 cannot enjoy 
the benefits of the broadcast station 1 program introduc- 
tion style sheet which has added functionality and a 
great added value. 30 
[01 35] On the other hand, if the style I Ds match and 
the authentication succeeds, based on this style ID, the 
receiving system 10 obtains a program introduction 
style sheet which is prestored in the HDD 29/62 (step 
81 5). Then, this style sheet is returned to the style man- 35 
agement module which is a request source (step SI 6). 
[0136] The obtained style sheet is input to the XSL 
processor together with the program A introduction XML 
document, and a document conversion process is per- 
formed. Fig. 15 schematically shows the procedure for 40 
document processing in the XSL processor. A descrip- 
tion will be given below with reference to Fig. 15. 
[0137] The XSL processor performs document 
processing by merging an XML document body (for 
which syntax has already been analyzed by an XML 45 
parser) and a program A introduction style sheet so as 
to create program A introduction data in a display-ena- 
ble form. The created program A introduction data is 
transferred to a program display process module. 
[01 38] If the style sheet specifies an HTML browser so 
as an object of display, program A introduction data to 
be created becomes a document in an HTML format. 
Also, when an object of display is for a printer, a docu- 
ment to be created becomes data in a format which can 
be output by a specified printer. ss 
[0139] Fig. 16 sdiematically shows the procedure 
for a display process in th program display process 
modul . A description will be giv n below with reference 



to Fig. 16. 

[0140] The program A introduction data convert d 
into a display-enabi format is transfen^d to th pro- 
gram display process module. 
[0141] In this mbodiment. there is a brows r for 
performing a program display, and the created data is 
processed specifically by this browser. That is, the 
browser processes program A introduction data in a dis- 
play-enable format, and entrusts a switching process to 
a device driver for the audio-visual output section 1 8/68, 
such as a TV. 

[0142] As a result of the display output process by 
the device driver, it is possible for the user of the receiv- 
ing system 10 to see the introduction infbmriation of the 
program A via the screen, 

[0143] In the case where a printer, rather than a TV, 
is specified as the object of display, the process is 
entrusted to a printer driver so that a printer command 
for print output is controlled. 

[0144] As has thus been described in detail, it is 
possible to provide a superior style sheet management 
technology which is capable of appropriately managing 
style sheets which define the expression form of a doc- 
ument in a computer language format. The computer 
language is described, for example, in a markup lan- 
guage (for example. XML (extensible Markup Lan- 
guage)) fomnat in which tags which can be defined 
arbitrarily are used. 

[0145] Also, it is possible to provide a superior style 
sheet management technology which is capable of 
appropriately managing style sheets (for example, XSL 
(extensible Stylesheet Language) data) which define 
the expression form of an XML document. 
[0146] Also, it is possible to provide a superior style 
sheet protection technology which is capable of appro- 
priately preventing use without permission of style 
sheets (for example, XSL (extensible Stylesheet Lan- 
guage) data) which define the expression form of an 
XML document. 

[0147] According to the receiving system embody- 
ing the present invention, since style sheets can be 
stored and managed separately from XML documents 
as the digital data body to be distributed, it is possible to 
reuse the style sheets appropriately. As a result, it is not 
necessary to add a style sheet to each digital data body 
and transmit it, and the amount of data transmitted can 
be reduced. In particular, in a case where a fixed dis- 
play, such as an electronic program guide (EPG) or an 
advertisement, Is produced, since it is not necessary to 
transmit display data sequentially, this is advantageous 
in a case where only a narrow transmission bandwidth 
can be used. Also, when the style sheet comes to have 
added functionality and becomes larger, the effects on 
communication load reduction are considerable. It is 
also possible to realize an environment in which only the 
styl sheet is reused. 

[0148] According to th receiving system 10 
embodying the present invention, it is possibi to man- 
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age each style sheet by using an ID in an centralized 
manner. It is also possible to appropriately control the 
use of a style sh t by adding k y data, that is, a style 
using-right key. That is. since protection from unauthor- 
ized us is possibi , it is possibi to manage style 
sheets as authored works. Furthermore, as a result of 
the provision of means for specifying or authenticating 
the other party, limited use of a style sheet, such as ena- 
blement by a purchase procedure, becomes possible. 
[0149] In a state in which a style sheet is not used, 
since a using-right key thereof is encrypted, it is possi- 
ble to prevent use without permission by a user who 
does not have a using right. Also, it is possible to safely 
store style sheets inside a receiving apparatus, such as 
a set top box (STB). 

[0150] In the above-described embodiments, the 
point is mentioned of managing content IDs and style 
IDs by a predetermined organization in a centralized 
manner worldwide. In addition to such a method, it is 
also possible to perform encryption by using a unique ID 
created on the basis of the content itself or the style 
itself. In such a case, it is possible to completely prevent 
unauthorized use, such as by a decoding process which 
deceives by imitating the ID. 

[0151] Many different embodiments of the present 
invention may be constructed without departing from 
the scope of the present invention. It should be under- 
stood that the present invention is not limited to the spe- 
cific embodiments described in this specification. On 
the contrary, the present invention is intended to cover 
various modifications and equivalent arrangements 
included within the scope of the invention as hereafter 
claimed. The scope of the following claims is to be 
accorded the broadest Interpretation so as to encom- 
pass all such mcxlifications, equivalent structures and 
functions. 

Claims 

1. A data distribution method for distributing data 
described by a computer language, comprising the 
steps of: 

adding a content identifier, which is unique to a 
distribution data content in a computer lan- 
guage format, to the data content; 
adding a style identifier, which is unique to a 
style sheet which defines the expression form 
of the distribution data content, to the distribu- 
tion data content; and 
distributing the distribution data content. 

2. A data distribution method according to claim 1 , fur- 
ther comprising the step of producing a disenabled 
style using-right key and adding it to the distribution 
data content. 

3. A data distribution method according to daim 2, 



wher in the style using-right key is produced by 
concatenating a content identifier and a style iderv 
tifier 

5 4. A data distribution method according to claim 1, 
wherein said step for distributing a distribution data 
content does not require the distribution of a style 
sheet corresponding to the style identifier added to 
the distribution data content. 

10 

5. A data distribution apparatus for distributing data 
described by a computer language, comprising: 

means for adding a content identifier, which is 
15 unique to a distribution data content in a conn- 

puter language format, to the data content; 
means for adding a style identifier, which is 
unique to a style sheet which defines the 
expression form of the distribution data con- 
20 tent, to the distribution data content; and 

means for distributing the distribution data con- 
tent. 

6. A data distribution apparatus according to claim 5. 
25 further comprising means for producing a disena- 
bled style using-right key and adding it to the distri- 
bution data content. 

7. A data distribution apparatus according to claim 6. 
30 wherein the style using-right key is produced by 

concatenating a content identifier and a style iden- 
tifier. 

8. A data distribution apparatus according to claim 5. 
35 wherein said means for distributing the distribution 

data content does not require the distribution of a 
style sheet corresponding to the style identifier 
added to the distribution data content. 

40 9. A data receiving method for receiving data 
described by a computer language, comprising the 
step of: 

receiving a distribution data content in a com- 
45 puter language format, in a form in which a 

style identifier which is unique to a style sheet 
which defines the expression form of the distri- 
bution data content is attached thereto. 

50 10. A data receiving method according to claim 9, fur- 
ther comprising the step of enabling the style using- 
right key in accordance with a purchase procedure, 
wherein the received distribution data content has a 
disenabled style using-right key produced using the 

55 style identifier, said data receiving method. 

11. A data r ceiving m thod according to claim 10, fur- 
ther comprising th steps of: 
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performing authentication using th enabled 
styl using-right key; and 
allowing the application of the style sheet In 
r spons to th authentication being success- 
ful. 

12. A data receiving apparatus for receiving data 
described by a computer language, wherein a dis- 
tribution data content in a computer language for- 
mat is received in a form in which a style identifier 
which is unique to a style sheet which defines the 
expression form of the distribution data content is 
attached thereto. 

13. A data receiving apparatus according to claim 12. 
further comprising: 

means for enabling the style using-right key in 
accordance with a purchase procedure, 
wherein the received distribution data content 
has a disenabled style using-right key pro- 
duced using a style identifier, said data receiv- 
ing apparatus. 

14. A data receiving apparatus according to claim 13, 
further comprising: 

means for performing authentication using the 

enabled style using-right key; and 

means for allowing the application of the style 

sheet in response to the authentication being 

successful. 

15. A data receiving apparatus for distributing data 
described by a computer language, comprising: 

a first storage section for storing a data content 
in a computer language format within the 
received data; and 

a second storage section for storing a style 
sheet which defines the expression form of the 
data content independently of the data content. 

16. A data receiving apparatus according to claim 15, 
wherein said second storage section manages 
style sheets according to a style identifier unique to 
each style sheet. 

17. A data distribution method for distributing data in a 
markup language format in which tags which can 
be defined arbitrarily are used, comprising the 
steps of: 

adding a content identifier, which is unique to a 
distribution data content in a markup language 
format, to th data cont nt; 
adding a style identifier, which is unique to a 
style sheet which defines th expression form 



of th distribution data content, to th data corv 
tent; and 

distributing the distribution data cont nt 

5 18. A data distribution method according to daim 17, 
further comprising the step of producing a disena- 
bled style using-right key and adding it to the distri- 
bution data content. 

10 19. A data distribution method according to claim 18, 
wherein the style using-right key is produced by 
concatenating a content identifier and a style iden- 
tifier. 

15 20. A data distribution method according to claim 17, 
wherein said step for distributing a distribution data 
content does not require the distribution of a style 
sheet corresponding to the style identifier added to 
the distribution data content. 

20 

21. A data distribution apparatus for distributing data in 
a markup language format in which tags which can 
be defined arbitrarily are used, comprising: 

25 means for adding a content identifier, which Is 

unique to a distribution data content in a 
markup language format, to the data content; 
means for adding a style identifier, which is 
unique to a style sheet which defines the 
30 expression form of the distribution data con- 

tent, to the distribution data content; and 
means for distributing the distribution data con- 
tent. 

35 22. A data distribution apparatus according to claim 21, 
further comprising means for producing a disena- 
bled style using-right key and adding it to the distri- 
bution data content. 

40 23. A data distribution apparatus according to claim 22, 
wherein the style using-right key is produced by 
concatenating a content identifier and a style iden- 
tifier. 

45 24. A data distribution apparatus according to claim 21 , 
wherein said means for distributing a distribution 
data content does not require the distribution of a 
style sheet corresponding to the style identifier 
added to the distribution data content. 

50 

25. A data receiving method for receiving data in a 
markup language format in which tags which can 
be defined arbitrarily are used, comprising the step 
of: 

55 

receiving a distribution data content in a 
markup language format, in a form in which a 
style identifier which is unique to a styl sheet 
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which defines the expression form of the distri- 
bution data content is attached thereto. 

26. A data receiving method according to daim 25, a 
distribution data content to be received having a 
disenabled style using-right key produced using the 
style identifier, said data receiving method further 
comprising the step for enabling the style using- 
right key in accordance with a purchase procedure. 

27. A data receiving method according to claim 26, fur- 
ther comprising the steps of: 

performing authentication using the enabled 
style using-right key; and 
allowing the application of a style sheet in 
response to the authentication being success- 
ful. 

28. A data receiving apparatus for receiving data in a 
markup language format In which tags which can 
be defined arbitrarily are used, comprising: 

means for receiving a distribution data content 
in a markup language format, in a form in which 
a style identifier which is unique to a style sheet 
which defines the expression form of the distri- 
bution data content is attached thereto. 

29. A data receiving apparatus according to claim 28, 

a distribution data content to be received hav- 
ing a disenabled style using-right key produced 
using the style identifier, said data receiving 
apparatus further comprising means for ena- 
bling the style using-right key in accordance 
with a purchase procedure. 

30. A data receiving apparatus according to claim 29, 
further comprising: 

means for performing authentication using the 

enabled style using-right key; and 

means for allowing the application of a style 

sheet in response to the authentication being 

successful. 

31. A data receiving apparatus for distributing data in a 
markup language format in which tags which can 
be defined arbitrarily are used, comprising: 

a first storage section for storing a data content 
in a computer language format within the 
received data; and 

a second storage section for storing a style 
sheet which defines the expression forni of the 
data content independently of the data content. 



32. A data r ceiving apparatus according t daim 31. 
wherein said s cond storage section manages 
style she ts according to a style identifier unique to 
eachstyl sh et. 
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